We assess the correlations between mobile banking and inclusive development (poverty and inequality) in 93 developing countries for the year 2011. Mobile banking entails: 'mobile phones used to pay bills' and 'mobile phones used to receive/send money', while the modifying policy indicator is the human development index (HDI). The data is decomposed into seven sub-panels based on two fundamental characteristics, namely: regions (Latin America, Asia and Pacific, Central and Eastern Europe, and Middle East and North Africa) and income levels (upper middle income, lower middle income and low income). Our results show that at certain thresholds of the HDI, mobile banking is positively linked to inclusive development. The following specific findings are established. First, the increased use of mobile phones to pay bills is negatively correlated with: (i) poverty in lower-middle-income countries (LMIC), upper-middle-income countries (UMIC) and Latin American countries (LA), respectively at HDI thresholds of 0.725, 0.727 and 0.778 and; (ii) inequality in UMIC and LA with HDI thresholds of respectively 0.646 and 0.761. Second, the increased use of mobile phones to send/receive money is negatively correlated with: (i) poverty in LMIC, UMIC and Central and Eastern European countries (CEE) with corresponding HDI thresholds of 0.631, 0.750 and 0.750 and (ii) inequality in UMIC, CEE and LA at HDI thresholds of 0.665, 0.736 and 0.726 respectively. The findings are discussed in the light of current policy challenges in the transition from Millennium Development Goals to Sustainable Development Goals. We have exploited the only macroeconomic data on mobile banking currently available.
Introduction
Information technology has been shown to be beneficial in a plethora of ways, notably in changing society (Kreps & Kimppa, 2015; Tatnall, 2015; Lennerfors et al., 2015; Patrignani & Whitehouse, 2015; Lahtiranta et al., 2015; Aricat, 2015) and in improving human development (Venable et al., 2011; Kautz, 2011; Hossain & Quaddus, 2011; Watts & Wyner, 2011; Johri & Nair, 2011; Gripenberg, 2011) . The mobile money market is burgeoning, with estimates suggesting that by 2019, total annual transactions would be about US$1.3 billion USD from the US$655.8 million in 2014 (Caulderwood, 2015) . This will represent substantial opportunities of financial inclusion which are needed for business development and for improvement in the living standards of a fraction of the population that hitherto has been excluded from formal financial activities. This position is further substantiated by evidence from the Global Findex Inclusion Database which indicates that the benefits of mobile banking are crucial because only 23 percent of adults in developing countries surviving on less than 2US$/ a day possess a bank account.
The positive role of mobile banking/phones 1 has been established to provide a multitude of inclusive development advantages, notably: women empowerment (Ojo et al., 2012; Maurer, 2008) ; bridging the rural-urban divide (Chan & Jia, 2011, pp. 3-5; Qiang et al., 2011, pp. 14-26) ; promotion of financial inclusion (Singh, 2012, p. 466; Kirui et al. 2013, p. 141; Asongu, 2013a) ; improvement of health services for the poor (Kline et al., 2013) ; mitigation of income-inequality (Asongu, 2015ab) ; enhancement of business opportunities (Mishra & Bisht, 2013, p. 505; Ondiege, 2010, p. 1) ; efficiency in the management of households (Al Surikhi, 2012; Asongu, 2016) and reduction of agricultural wastage via the elimination of excess in agriculture via stifling supply and demand-side constraints by means of restricting/limiting demand-supply mismatches (Aker & Fafchamps, 2010; Muto & Yamano, 2009 ).
With the above interesting background, some studies have cautioned that the mobile phone should not be considered a silver bullet for development (Asongu & De Moor, 2015) .
Partly motivated by calls for more scholarly research on the development outcomes of mobile phones (Mpogole et al, 2008, p. 71) , the World Bank has recently provided the scientific community with the first mobile banking macroeconomic database (Mosheni-Cheraghlou, 2013 ). This has provided an opportunity of analysing the role of mobile banking beyond the 1 The term 'mobile phones' is used interchangeably with 'cell phones' and 'mobiles' throughout this paper. mainstream survey-based, country-specific and microeconomic studies (Kazi & Mannan, 2013; Alsheikh & Bojei, 2014; Cudjoe et al., 2015) .
It is important to note that the mobile banking data from the World Bank is only available for the year 2011. Hence, because it is difficult to identify significant trends from a single data point per country, findings have to be interpreted as correlations, not causality. However, we argue that policy implications based on correlations could still provide substantial exploratory insights into potential trends when many countries are included. In this study, we are sampling 93 developing countries. Moreover, Asongu (2015a) has recently used the same indicators for a limited sample of African countries and interpreted the findings as correlations.
The relevance of assessing the relationship between mobile banking and inclusive development is further motivated by the current transition from Millennium Development Goals (MDGs) to Sustainable Development Goals (SDGs) that has shifted the policy debate from growth to inclusive growth. Interest in this policy debate has been reignited with the April 2015 publication by the World Bank of MDGs extreme poverty target achievements.
The report shows that poverty has been decreasing in all regions of the world, with the exception of sub-Saharan Africa .
To the best of our knowledge, this study on the 'mobile-banking'-'inclusive development' relationship steers clear of previous literature on mobile banking and inclusive development in at least two ways. First, with regard to the former, the literature on mobile banking has been substantially based on using surveyed microeconomic data to assess mobile banking adoption intensions (Gu et al., 2009; Medhi et al., 2009; Daud et al., 2011; Akturan & Tezcan, 2012; Kazi & Mannan, 2013; Cudjoe et al., 2015; Alsheikh & Bojei, 2014) . We contribute to this stream by: (i) broadening the analytical scope to 93 developing countries from country-specific studies and (ii) focusing on macroeconomic data. Second, with respect to the latter, the inclusive development literature has fundamentally focused on: poverty correlates (Anyanwu, 2013a (Anyanwu, , 2014a ; gender inequality (Anyanwu, 2013b (Anyanwu, , 2014b Elu & Loubert, 2013; Baliamoune-Lutz, 2007; Baliamoune-Lutz & McGillivray, 2009 ); reinventing development assistance for inclusive and sustainable development (Asongu, 2016) and recent advances in finance for inclusive development (Asongu & De Moor, 2015) ; measurements of inclusive development (Anand et al., 2013; Mlachila et al., 2014) and debates between relative pro-poor (Dollar & Kraay, 2003) versus absolute pro-poor (Ravallion & Chen, 2003) growth. The last-three streams are closest to the present line of inquiry because they entail: (i) mobile banking as a recent financial advancement for inclusive development (already discussed above), (ii) the newly published dataset by the International Monetary Fund (IMF) on quality of growth and (iii) absolute and relative pro-poor growth. According to Mlachila et al. (2015) , absolute pro-poor growth is growth that yields reduction in poverty whereas relative pro-poor growth is growth that results in decreasing inequality. In what follows, the second point is substantiated concurrently with the discourse justifying the comparative dimension of the line of inquiry.
The comparative scope in this study is essentially motivated by the imperative of providing more space for policy implications. To this end, the data is decomposed into seven sub-panels based on two fundamental characteristics, namely: regions (Latin America, Asia and Pacific, Central and Eastern Europe, and the Middle East and North Africa) and income levels (upper middle income, lower middle income and low income). The justification for these comparative criteria aligns with two key stylized facts and insights from the inclusive development and mobile phones/banking literature.
First, with regard to the inclusive development issue, two points are noteworthy. They are: (i) Mlachila et al. (2014, p.13-14 which is the source of our inclusive development data) have employed the same disaggregation criteria to elicit fundamental variations in quality of growth and (ii) as we have highlighted earlier, the April 15 th 2015 publication by the World Bank of World Development Indicators (WDI) has revealed that extreme poverty has been decreasing in all regions of the world with the exception of sub-Saharan Africa (SSA) World Bank, 2015) . Concerns about immiserizing growth in SSA can be justified because, on the one hand, seven out of the ten fastest growing economies in the world are in SSA (Asongu & Rangan, 2016 ) and on the other hand, the sub-region has enjoyed more than two decades of growth resurgence (Fosu, 2015, p. 44) .
It follows that the findings of the World Bank's that 45% of countries in SSA are offtrack from the MDG extreme poverty target can be taken into account if we provide SSAspecific findings for more targeted policy implications. Points (i) and (ii) above in the first justification are converged by Mlachila et al. (2014) in the perspective that, the authors have motivated the construction of the 'quality of growth index' (QGI) with documented evidence of immiserizng growth in SSA (Ola-David & Oyelaran-Oyeyinka, 2014; Martinez & Mlachila, 2013; Dollar et al., 2013; Dollar & Kraay, 2002) .
Second, we also discuss the comparative motivation of mobile phone/banking in two main streams, namely on mobile phones and mobile banking. They are: (i) consistent with Penard et al. (2012) , compared to Asia, Europe and North America which already have saturated high-end mobile markets, there are still substantial mobile phone penetration growth opportunities in SSA and (ii) according to Mosheni-Cheraghlou (2013) , compared to other regions of the world, African countries are in the drivers' seat in terms of mobile money applications (for sending/receiving money and/or payment of bills).
In light of the above, we disaggregate the dataset into seven sub-panels based on two fundamental features, namely income levels (upper middle income, lower middle income and low income) and regions (Latin America, Asia and Pacific, Middle East and North Africa and Central and Eastern Europe). In order to provide more space for policy implications, we employ a modifying human development variable. In essence, the human development index The rest of the study is organized as follows. Section 2 provides theoretical underpinnings and reviews the relevant literature. The data and methodology are discussed in Section 3. The empirical analysis and discussion of results are covered in Section 4.
Concluding implications and further directions are provided in Section 5.
Theoretical highlights and literature review

Theoretical highlights
The theoretical underpinning motivating the adoption of mobile phones for inclusive mobile banking benefits is consistent with theories on users' attitudes. The three dominant models according to Yousafzai et al. (2010 Yousafzai et al. ( , p. 1172 are, (i) the: theory of reasoned action (TRA), (ii) theory of planned behavior (TPB) and (iii) the technology acceptance model (TAM). These theories are in accordance with the position that the adoption of mobile phones entails complex and multifaceted processes, namely (i) an approach that is based on customers by managers and system developers on formation belief, contrary to a direct influence of attitudes and (ii) essential features such as combined considerations (utilitarian, personal, social and customers' behavioral and psychological features).
First, the Theory of Reasoned Action (TRA) pioneered by Bagozzi (1982) , Ajzen and Fishbein (1980) and Fishbein and Ajzen (1975) assumes that, prior to adopting a specific attitude, customers are rational in their considerations of the plethora of implications that their actions may engender. It is a well grounded theory which focuses on determinants of consciously-intended attitudes. Moreover, it is also parsimonious, intuitive and insightful in the manner in which it elicits attitudes.
Second, the Theory of Planned Behavior (TPB) developed by Ajzen (1991) complements the TRA by identifying a fundamental set-back, which is the absence of a difference between individuals which have conscious control from those who do not.
According to the narrative, perceived behavioural control (PBC) also affects actual behaviour and behavioural intentions, the first-two characteristics being normative and attitudinal factors. Hence, the extension of the TRA by the TPB takes into account scenarios whereby customers have limited situation control. In accordance with the underpinnings, three principal considerations are documented to influence human actions, notably: (i) behavioural beliefs on the plethora of possible results deriving from a particular attitude and assessments of underlying results, (ii) "normative beliefs about the normative expectations of others and the motivation to comply with these expectations" (Yousafzai et al., 2010 (Yousafzai et al., , p. 1175 (Yousafzai et al., -1176 and Third, the Technology Acceptance Model (TAM) was pioneered by Davis (1989) . Yousafzai et al. (2007ab) , the TAM has been developed to be a parsimonious and solid model. According to Davis, the TAM: (i) adjusts to the framework of the TRA and (ii) is based on the assumption that the adoption of a given technology by an individual can be explained by his/her voluntary intentions to accept and use the specified technology. Within this framework, intention is defined as the perception of the individual on the usefulness of the technology and attitude towards its usage. It is important to nuance the TAM with the perspective that macro-factors can also shape the adoption of technology beyond and above the attitude of individuals. Accordingly, the adoption of mobile payment mechanisms in some countries may also be involuntary.
Consistent with
The engaged theories above follow this line of inquiry that the adoption of mobile phones by customers is motivated by their perceived or potential rewards in inclusive development from the mobile banking applications. In what follows, we discuss some of the perceived gains in terms of inclusive development.
Mobile phones/banking and inclusive development
Consistent with Asongu and De Moor (2015) , in developing countries almost every fabric of society has been affected by the mobile revolution. Some of the documented advantages include: better corporate and household management, improvement of businessto-business networks, ameliorated systems for the monitoring of health care, better payment channels for Small and Medium Size Enterprises (SMEs), household-to-household and household-to-business interactions, education in terms of skills and training, reduction of rural-urban gaps and women empowerment. To the best of our knowledge, the inclusive development literature related to mobile phone/banking can be engaged in three main strands, notably: bridging of the gender-gap, improvement of health services and reduction of the rural/urban gap.
In the first strand regarding the mitigation of the gender gap, evidence on the crucial role of mobiles in the empowerment of females has been documented in a substantial body of literature. Some mobile phone/banking mechanisms through which the female gender can be empowered include (i) education, cost-reduction and multi-tasking (Asongu, 2015ab; Ondiege, 2013; Al Surikhi, 2012; Ondiege, 2010; Jonathan & Camilo, 2008) and (ii) improved coordination of household activities and SMEs that are managed by women (Asongu, 2015a) . Studies in this strand are consistent with the need for relevant government policies in facilitating inclusive mobile phone/banking benefits, notably (i) Maurer (2008) Ghanaian women to improve their livelihoods. Country-specific approaches/strategies have been documented by Bisht (2013, p. 505) and Ondiege (2010, p. 11) .
The second aspect which fundamentally focuses on reducing the rural-urban gap can be engaged in three main currents, notably: support of SMEs and cooperatives on the one hand and production and distribution of food in rural communities on the other, as well as mitigation of demand-and supply-side constraints in agricultural productivity and concerns about unemployment. Mobile banking is increasingly improving agricultural finance through (i) support for cooperatives and SMEs. Some examples include Community Credit Enterprises (CCE) that are ameliorating the sustainability of business models (Asongu & De Moor, 2015) and financially-sustainable groups in Costa Rica (Perez et al., 2011, p. 316) . (ii) Consistent with the engaged literature, mobile technology is increasingly being devoted to mitigating demand-and supply-side constraints in rural communities (Muto & Yamano, 2009; Aker & Fafchamps, 2010) . This reduction has consolidated and improved farmers' income as well as opportunities of growth. In summary, the fundamental concerns addressed by this are channels via which mobile phones mitigate demand-and supply-wastages with the help of matching practices and networks. Finally, employment challenges on the one hand and the production and distribution of food on the other are increasingly been tackled with the help of mobile phone applications. Some case studies have shown that enhanced market information by means of such mobile technology improves traders' income by about 10 percent (Eagriculture, 2012, p. 6-9).
In summary, according to Warren (2007) , the appeal of mobile phones are visible in improving the living standards of rural communities because, relative to urban areas, these communities are confronted with more barriers to information acquisition and the purchase of commodities which are lifted with the help of mobile applications. For example, in India, Singh (2012, p. 466) has shown that mobile banking is consolidating financial inclusion in rural communities because, in spite of efforts devoted towards increasing the appeal of formal financial institutions, 'Telecommunication infrastructure growth especially mobile phone penetration has created an opportunity for providing financial inclusion' (Mishra & Bisht, 2013, p. 503) .
The third strand is concerned about health services. Mobile phone/banking applications are continuously improving medical services and healthcare delivery. These mobile applications have rendered mobile health services of better quality to be more affordable (West, 2013) . Hence, income and geographical constraints are being eased with the evolving usage of mobile phone applications in order to enhance health service delivery.
Mechanisms by which health services are being improved entail access to medical record, laboratory test and reference material. It is in this respect that mobile applications are growingly being adapted for, inter alia: clinical appointments (Da Costa et al., 2010) ; enhanced observation and treatment of patients with tuberculosis (Hoffman et al., 2010) and better tailored feedbacks by means of enhanced self-monitoring (Bauer et al., 2010) . The position that rural communities have been the greatest beneficiaries of health-related mobile applications by Kliner et al. (2013) has been confirmed by Kirui et al. (2013) within the spectrum of absolute pro-poor externalities from mobile phone/banking: 'We conclude that mobile phone-based money transfer services in rural areas help to resolve a market failure that farmers face; access to financial services ' (p. 141) . It is important to note that, the discussion of the role of mobile devices for health information, whilst relevant to development, is somewhat tangential to the discussion relating to financial inclusion. In essence, a person may have a mobile phone for health reasons and then use it for financial purposes.
The three strands above are consistent with World Bank's position on the critical role of mobile phone/banking in agricultural and rural development (Qiang et al., 2011, pp. 14-26) . This perspective is consistent with Chan and Jia (2011) on the inclusive rewards of mobile telephony in enhancing access to finance 'mobile banking is an ideal choice for meeting the rural financial needs' (p. 3) due to increasing 'rates for bank transfers through mobile cell phones at commercial banks' (p. 5).
Data and Methodology
Data
In line with the discussion above, we have two data sources. The first, from Mlachila et al. (2014) on inclusive development consists of four non-overlapping intervals (1990-1994; 1995-1999; 2000-2004 and 2005-2011) In accordance with the engaged inclusive development literature (Asongu & Rangan, 2016; Anand et al., 2013; Asongu & Nwachukwu, 2016ab ), adopted control variables include: education spending, government stability, credit, inflation, foreign direct investment (FDI) and remittances, whereas the modifying or threshold human development variable is the human development index (HDI). The definitions of the variables are provided in Appendix 1.
With regard to the expected signs, we anticipate the remaining variables to decrease poverty and inequality. However, the expected sign for inflation is difficult to establish because while low and stable inflation are conducive for pro-poor development, chaotic or high inflation increases inequality (Asongu, 2013b) . This is essentially because, very high inflation discourages the investment needed for economic growth. In essence, investors have been documented to prefer investment strategies that are less ambiguous .
On the other hand, the corresponding positive covariates have been substantially documented in the inclusive development literature (Barro & Lee, 2000; Dollar & Kraay, 2003; Calderon & Servén, 2004; Levine, 2005; IMF, 2007; Hausmann et al., 2007; Mishra, et al., 2011; Anand et al., 2012; Seneviratne & Sun, 2013; Asongu & Nwachukwu, 2016c) . We devote space to briefly substantiating these expected positive signs. In accordance with the IMF (2007) and Anand et al. (2013) , macroeconomic stability, structural change and human capital are fundamental drivers of inclusive development in developing countries. Structural change also entails, globalisation (e.g foreign direct investment-FDI), human capital and macroeconomic stability. Other documented macroeconomic and structural characteristics critical for inclusive development include: financial access (Levine, 2005) , less volatile negative output and stable/low inflation (Barro & Lee, 2010; Dollar & Kraay, 2003) , modernization of facilities of production (Mishra et al., 2011) , infrastructural improvement (Calderon & Servén, 2004; Seneviratne & Sun, 2013) and enhancement of value chains (Hausmann et al., 2007; Anand, et al., 2012) .
We have already justified the choice of seven fundamental characteristics from Mlachila et al. (2014) in the Introduction. Accordingly, these are based on two criteria (income levels and regions). Differences in fundamental characteristics are important because, since a challenge to the data is that only two data points per country are available, context becomes particularly important. For example, the use of mobile banking may be relatively low in the United Kingdom (UK) compared to Somalia because of the widespread availability of Automatic Teller Machines (ATMs) in the UK. This study accounts for this difference in context by distinguishing between high income and low income countries.
The summary statistics are presented in Appendix 2 while the correlation matrix is disclosed in Appendix 3. From the former, we notice that: (i) the means are comparable and (ii) the variables display a substantial degree of variation, such that we should be confident that significant estimated linkages should emerge. The objective of the latter is to control for potential issues of multicollinearity. We notice a high degree of substitution between the two mobile banking variables (highlighted in bold) at the height of 0.865. This concern of multicollinearity is addressed by tailoring the specifications to avoid entering all the mobile banking variables into the same equation.
Methodology
Given that the data structure is cross-sectional, we adopt an estimation strategy that is consistent with such a structure. Previous inclusive development (Andrés, 2006) , mobile phone (Asongu, 2013a (Asongu, , 2015a and human development studies based on the same data structure have employed heteroscedasitcity-consistent Ordinary Least Squares (OLS). Hence, Equation 1 below examines the correlation between inclusive development and mobile banking. MBHD is the interaction between mobile banking and human development, and X embodies educational spending, government stability, credit, inflation, FDI and remittances.
Given that interactions are involved in the specifications, we devote space to clarifying some pitfalls of interactive regressions documented by Brambor et al. (2006) . In order for the estimations to make economic sense, the corresponding interactive coefficients are interpreted as conditional marginal correlations. Moreover, the modifying HDI should be within the range provided by the summary statistics for the underlying marginal correlations to have economic meaning. The following findings can be established from Table 2 on In Tables 1-2, most of the significant control variables display the expected signs: government stability and remittances decrease inequality. However, it should be noted that, we do not expect the control variables to display consistent signs across fundamental characteristics (or sub-panels) because inclusive development dynamics cross income levels and world regions reflect different tendencies. This position is consistent with the basis for disaggregating the dataset into fundamental features. First and foremost, a minimum amount of education is required to use mobile banking applications. It follows that previously unbanked segments of the population need some literacy in order to benefit from phone-related transfer and storage systems. This has poverty-and 'gender inequality'-mitigating externalities.
Empirical results
Third, health and long life can be positively influenced with mobile banking applications in the perspective that household security is likely to improve with the availability of a mobile phone associated with banking applications. For instance, a household's capacity to reduce the number of overnight days spent in the hospital can be enhanced with the fast dial of a mobile phone on the one hand and capability of the mobile phone on the other hand to comply with the financial obligations associated with the health issues.
Concluding implications, caveats and future research directions
In developing countries, economic opportunities are being increasingly improved with the conversion of mobile phones into pocket banks to facilitate financial access to a substantial bulk of the population hitherto excluded from mainstream financial institutions (Demombynes & Thegeya, 2012) . Our results have shown that at certain thresholds of the human development index (HDI), financial access by means of mobile banking is positively related to inclusive development. Specifically, we have established the following: First, increased use of mobiles to pay bills is negatively correlated with: (i) poverty in lower- The established negative relationship between mobile banking dynamics and negative signals of inclusive development (poverty and inequality) is in accordance with the literature on the appealing benefits of the mobile telephony in Section 2 (Ondiege, 2010; Al Surikhi, 2012; Ojo et al., 2012; Mishra and Bisht, 2013) . Therefore, by employing macroeconomic mobile banking data from 93 developing nations to validate past studies that have been essentially based on microeconomic, country-specific and survey-based data, we have further confirmed the relevance of more comprehensive policy measures towards tackling apparent and challenging contemporary global issues of non-inclusive growth, inequality and poverty in developing countries. As a policy implication the inclusive externalities of mobile banking applications should be endowed with broader scope and not limited to country-specific contexts.
It is very surprising that the findings are not significant consistently for the SSA sample. We clarify this puzzling tendency with African-specific literature and stylized facts. Hence, in light of the above, the sheer availability of mobile phones and underlying banking applications do not represent ends for inclusive development. It is worthwhile for policy measures to be tailored towards channels that facilitate economic prosperity to trickle down to the poor, whether in relative (inequality mitigation) and/or absolute (poverty reduction) pro-poor terms. Therefore, our findings for the SSA region may not be surprising after all, given that the involved stylized facts show that it is the only region in the world where extreme poverty has been increasing since the 1990s, with 45 percent of countries in the region substantially off-track from attaining the MDGs extreme poverty target. Therefore, urgent policy action is needed given that the sub-region has been enjoying over two decades of growth resurgence (Fosu, 2014, p. 44 ) and the region is also currently hosting seven of the ten fastest growing economies (Asongu & Rangan, 2016) . As a policy implication, it is important to seriously consider the relevance of mobile banking in the post-2015 Sustainable Development Growth (SDGs) agenda.
Unfortunately, to the best of our knowledge, ongoing reports (e.g Vodafone SIM Project) have substantially built on the evidence that mobile banking does not feature prominently in ongoing discussions surrounding the SDGs agenda (Asongu & De Moor, 2015) . Perhaps a reason for this missing feature is the lack of substantial macroeconomic empirical evidence on the investigated relationship.
Given that the study is exploratory, the conclusion is informative and/or expositional about human development thresholds at which mobile banking is positively linked to inclusive development. Mobile phones are used interchangeably with mobile banking because of a minimalist approach adopted by the study. In essence, mobile banking variables that are used as independent variables of interest are complementary to the mobile phone. Hence, in the general discourse there is at least some assumption that the mobile phone is being used (or is potentially usable) for mobile banking services.
It is also interesting to note that the adoption of mobile devices in many places in the developing world is principally because of the absence of alternatives. Within this framework, the scope of mobile banking applications and corresponding risks associated with them are important in understanding their rate of adoption by financial institutions. For instance, smart mobile devices could offer a plethora of rewards, inter alia: fingerprint recognition and Global Positioning System (GPS) location information. Whereas these applications can help reduce the risk of fraud, malware is now common-place and can represent substantial risk for banking clients. Moreover, incorporating determinants (positive and negative) of 'mobile adoption' into the specification is difficult because the mobile phone is not used as the dependent variable but as an independent variable of interest.
It will be interesting for future research to focus on employing richer mobile banking data to investigate and establish causality in the underlying nexuses. Moreover, decomposing the HDI into its constituent elements to assess which components are most relevant in driving inclusiveness is also an interesting future line of inquiry. Future studies can also benefit from the new set of data provided by Findex in 2015 and more detailed information on the deployment of mobile money from the International Monetary Fund's Financial Access 
